Introduction
One of the main problems in engineering education is that many students are unmotivated. This often leads to bad academic performance and in worst cases, to a drop-out of university. Besides the frequent reasons like excessive performance requirements, financial problems or deficient conditions for studying [1] , a poor motivation of the students play a major role for dropping out. There are many factors that can lead to a lack of motivation e.g. lectures can be too difficult or too theoretical that the students get easily bored and nonacademic activities may be preferred [2] . It is an established fact that interest has a stimulating effect on learning and motivation. Therefore universities should provide a wide range of elective subjects that students can choose their electives according to their interests. Practical courses, where theoretical knowledge can be applied, can increase the students' interest and hence have a positive effect on motivation. As everybody has an innate desire to compare themselves with others [3] , a further approach to motivate students is the organisation of student competitions. Referring to the last approach, we introduce a new elective subject in which after providing basic knowledge and a given problem, students have to solve the problem and compete against each other.
Methods

A.
Content and procedure of the elective subject In the elective subject, students had to develop a vibrating system to guide a blindfolded person through a trial. This task had to be solved in groups of two or three students and the developed prototype had to be presented in a contest at the end of the development phase. A total of nine groups participated in the elective subject. The contest consisted of navigating a blindfolded group member via notebook or Tablet-PC by vibrotactile signals through a trial with obstacles. After two lessons about basics of the provided hardware, the students had the opportunity to start the development of their vibrating systems in a lab of the university. During the development phase, the groups were supported by a professional employee.
B.
Hard-and Software To be able to realize the development of a vibrating system, the following hardware components were provided to the students:
 Small vibration motors like the ones used in mobile phones for generating vibrotactile signals on the skin  Arduino BT board to control the vibration motors wirelessly via Bluetooth  A Dual Full-Bridge driver (L298) to switch, by incoming signals, to the needed rated voltage  Battery packs, wires and conductor plates In addition, the groups were offered the opportunity to order low cost materials for their vibrating systems. The placing of the vibration motors on the body, the design of the prototypes and the coding of the vibrotactile signals was left to the participating groups.
C.
Trail with obstacles and procedure of the contest After the development phase of the vibrating systems, the groups had to compete with their prototypes in a trial against each other. To guide the blindfolded group member through the trail with obstacles, the students had to find good placing positions of the vibration motors and had also to consider an appropriate coding of the vibrotactile signals. The total length of the course was about 25 m and included diverse left / right curves with different curvature and a small bump which had to be crossed. The total time needed to absolve the course was measured to evaluate the students' performance. Each contact with the barrier tape or with obstacles gave a penalty of additional 5 seconds. In a second cycle, the four best groups competed against each other in a by 10 meters extended trail. To determine the best group the times of both cycles were summed up.
Results
A.
Contest and vibrating systems Different vibrating systems (Fig. 1) and software implementations were realized in this elective subject to participate in the student competition. Most of the developed prototypes were based on a kind of vibrating belt. Only one group Table 1 shows the results of the groups performances during the trail with obstacles. Table 1 : Measured time for completing the trial and number of contacts (penalties) with obstacles. The groups marked in bold had the best performance and competed in a second extended run. 
Group
B.
Observations and participants feedback The elective course has been successfully absolved by every student group. During the development phase of the prototypes and the competition, it could be observed that all groups, except one, were very engaged and motivated. After the competition the students gave a positive feedback to this new elective course and confirmed that the development of the prototypes with their own ideas, made a lot of fun.
Discussion
In the presented work, we introduced a novel elective subject combining a problem solving project and a student competition. The competition consisted of developing a vibrating system to guide blindfolded people through a trail with obstacles. Table 1 demonstrates the students' performance within the trail showing the total time needed to complete the trail and the penalties (contacts with obstacles). Group 3 seemed to be the only group which was not very motivated. They also needed the most time to finish the trail. Reasons for this could be that the requirements for this elective course were too difficult for them. Due to a loose connection in the hardware, group 7 dropped out during the trail and another group dropped out due to connection problems with the Arduino BT and the PC, but both problems could be solved after the competition. Therewith all groups finished the elective course successfully and gave a positive feedback to this educational concept. All students appreciated the immediate practical application of new learned theoretical knowledge. The possibility to be creatively free in solving the problem and the fact to compete against the other groups seemed to be very motivating. Therefore, such concepts as introduced should be more considered and supported for academic education systems.
